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puter simulation.  The  three  alternative  policies  examined  were:  (1)  the-. 
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N *systen  myopic*  variant  to  current  Air  Force  policy,  (2)  the  allocation  policy, 
and  (3)  the  "depot  only"  policy.'  Two  questions  were  examined.  First,  is  it 
possible  to  formulate  an  alternative  policy  which  has  the  same  desirable  pro- 
perties of  current  Air  Force  policy  (ease  of  computation  and  Implementation) 
but  which  Is  somewhat  closer  to  optimal  from  a cost  and/or  backorder  performance 
standpoint?  Second,  Is  it  possible  to  formulate  an  alternative  policy  which  has 
most  of  the  desirable  properties  of  current  policy,  but  which  Is  substantially 
closer  to  optimal  from  a cost  and/or  backorder  performance  standpoint?  Based 
y on  a very  small  sample  size,  both  questions  were  affirmative. 

V x 

' ( The  second  study  (ADA031486  ) used  demand  history  for  a sample  of  bO  items 
that  were  currently  stocked  by  the  Ogden  and  Oklahoma  City  Air  Logistics  Center 
(depots  systems).  This  paper  evaluated  the  two  most  promising  alternative 
policies:  system  myopic  policy  and  allocation  policies.  > 

Operating  performance  measures  were:  (1)  average  annual  order  plus  holding 
cost;  (2)  average  annual  order  plus  acquisition  cost;  and  (3)  average  annual 
backorder-days  at  the  bases.  The  report  concludes  that,  at  least  under  certain 
circumstances,  system  operating  performance  may  be  Improved,  perhaps  substan- 
tially, by  adoption  of  either  of  the  proposed  alternative  policies.  However, 
during  the  later  part  of  the  operating  performance  test  period  significant 
non-stationarl ties  emerge. 

^ A third  study  was  then  initiated.  This  report  titled,  *An  Experimental 
Examination  of  Non-Statlonary  Behavior  In  Simulated  Tests  of  Alternative 
Policies  forfManaging  the  USAF  (Q,  R)  Depot-Base  Inventories,*  extends  the 
second  report.  In  this  extension  a set  of  four  experiments  are  conducted  which 
are  designed  to  Investigate  the  feasibility  of  reducing  or  eliminating  the  non- 
stationarl  ty  of  the  test  conducted  In  the  previous  study.  ^Implications  of  the 
tests  and  alternatives  are  provided  In  the  report. 
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I.  Introduction 

This  report  extend*  the  study  reported  in  "An  Examination  of  the 
United  States  Air  Pore*  (Q,R)  Policies  for  Managing  Depot/Base  Inventories," 
[1] . Reference  [l]  examined  the  operating  performance  of  three  different 
policies:  CURRENT,  the  current  Air  Force  (Q,R)  policy;  MXOPIC,  a system 
tropic  variant  of  CURRENT;  and  ALLOCATION,  an  allocation  oriented 
variant  of  CURRENT.  See  [l]  for  details.  The  examination  in  [l]  was 
conducted  via  coagxiter  simulation  using  the  demand  history  of  4 years  far 
a sample  of  50  items  supplied  by  the  Air  Force  Logistics  Ccnmmnd,  in  co- 
operation with  the  Business  Research  Management  Center.  The  conclusions 
in  [l*  p.  21]  were:  "...the  tests  described  here  Indicate  that  CUKRHTT 
policy  may  be  improved,  perhaps  significantly,  by  adoption  of  either  the 
MXOPXC  or  the  ALX&QATIGR  policies."  However,  these  conclusions  were 
heavily  Qualified  by  the  nonstationarlty  of  system  behavior  during  the 
test  period.  In  particular,  backorder- day  performance  was  extremely 
nonstatiouary.  See  Figure  4 of  [l] . As  stated  in  [l,  pp.  lS-21] : 

"The  implications  of  this  nonstationarlty  are  twofold:  First, 
the  typical  tests  used  to  analyse  empirical  data  ....  may  not  be 
applied  ....  Second,  and  more  important,  the  nonstationarlty 
implies  that  the  system  was  possibly  not  behaving  "typically" 
during  the  test  period  ...  the  observed  relative  ...  perforsmnee 
of  the  three  tested  policies  might  have  been  different  had  data 
been  available  to  teat  the  performance  of  the  policies  over  a 
period  of  more  . . . years . " 

This  report  describes  a set  of  four  experiments  designed  to 
Investigate  the  feasibility  of  reducing  or  eliminating  the  non- 
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statlooarlty  of  the  testa  conducted  in  [l] . These  four  experiments  are 
described  and  analysed  in  each  of  the  four  following  sections,  n - V. 
Section  VI  describee  «ir  conclusions  and  suggestions  for  further  study. 
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II.  Experiment  1:  Initial  Conditions 


Aaooc  the  possible  causes  of  the  nonstationarlty  observed  in  [l]  was 
the  prooedure  used  to  initialise  on-band  inventories  at  the  beginning  of 
the  simulation.  As  described  in  [l,  p.  9]: 

"Jor  each  of  the  three  policies  tested , the  system  was 
initialised  as  foil  (Mrs : the  first  two  years  (8  quarters)  of  the 
supplied  depot  demand  history  were  used  to  cenpute  the  values  of: 

(1)  Man  daily  base  deMnd;  (ii)  mean  monthly  depot  desmnd;  and 
(ill)  the  quarterly  depot  NAD  required  to  compute  the  initial 
(Q,»)  values  for  each  item  to  be  used  by  the  depot  and  bases.  The 
Kfttm  was  then  initialised  by  setting  depot  inventory  for  each 
itM  equal  to  one-half  the  calculated  depot  Q plus  lead  time  desmnd 
...  plus  an  additional  month's  supply.  Base  inventory  for 
item  was  set  equal  to  one-half  the  calculated  base  Q plus  lead 
tlM  demand  ...  Initial  pipeline  inventories  (outstanding  depot 
and  base  orders)  were  set  equal  to  sero." 

It  is  possible,  however,  that  this  initialisation  procedure  could 
set  on-hand  inventories  (and  consequently.  Inventory  position)  for  a 
given  item  at  a given  location  belcar  its  reorder  point,  R.  if  so, 

Inventory  position  would  be  Initialised  at  a value  below  that  corresponding 
to  a representative  real  world  situation.  The  system  would  thus  be 
short  of  Inventory  far  the  given  item,  and  consequently,  suseptible  to 
backorders  in  the  early  quarters  of  the  simulation.  Moreover,  given  the 
long  lead  tlMs  for  some  items,  these  backorders  could  remain  unsatisfied 
for  a very  long  tlM,  accuailatlng  a very  large  number  of  backorders  in 
the  process. 

In  order  to  investigate  the  influence  of  initial  inventory  on  the 
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nonstationary  behavior  of  the  system,  the  simulation  teete  conducted  In 
[1]  were  repeated  (for  X - 113.25),  the  sane  item*,  the  same  deund  pattern., 
*tc. i except  that  on- band  Inventory  for  each  Item  at  each  stage  vu 
Initialized  by  selecting  a value  from  a uniform  probability  distribution 
vlth  lover  bound  R and  upper  bound  Q + R,  u[r,  Q + r] . The  revised 
initialization  eliminates  all  possibility  of  Inventory  position  being 
initialized  belcw  its  reorder  point,  and  correspondingly  eliminates , the 

adverse  effect  on  backorder- day  performance.  It  should  be  noted, 

* 

however,  the  revised  initialization  procedure  could  set  initial  on-hand 
inventories  above  those  corresponding  to  a representative  real  world 
situation,  particularly  for  items  with  long  lead  tines  and  small  Q values 
(lead  time  » lot  size/demand  rate).  Nonetheless,  the  Impact  of  this 
inappropriate  initialization,  if  it  should  occur,  should  not  extend 
beyond  the  initialization  period  (quarters  1 - 8)  and  into  the  test 
period  (quarters  9 - 16). 

Ihe  results  of  the  tests  are  given  in  Table  1 Figure  1.  Table  1 
reports  the  average  annual  performance  measures  for  the  two  year  test 
period  (quarters  9 - 16):  Order  ♦ Holding  Costs,  Order  Acquisition 
Cost,  Acquisition  Cost,  and  Backorder- Days.  In  addition,  the  average 
number  of  partial  shipments  1 year  from  the  depot  is  reported,1  as  1.  the 
initial  (beginning  of  quarter  9)  end  final  (end  of  quarter  16)  — 

asset  positions  of  the  system  sisulated  under  each  policy.  For  cc^arison 

I«rposes  the  corresponding  measures  from  [l]  are  also  reported  in  paren- 
theses. 

Analysis  of  Table  1 indicates  that  hoy  the  system  is  initialised 


As  described  in  [l] , if  the  depot  is  unable  to  supply  a given  base's 
full  requisition  a partial  shipment  is  nade. 
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do**  haw  an  impact  on  the  measures  of  eyitea  performance.  For  example, 
order  «•  holding  cost  for  CURRDIT  changed  from  $l88,37l/year  using  the 
original  initialisation  to  $151 ,364/year  ueing  the  u[R,  q ♦ r] 
initialisation.  The  general  pattern  is  as  follows:  acquisition  costs 
“*  using  U[R,  Q ♦ R];  order  costs  are  higher  using  u£r,  Q ♦ R]; 

holding  costs  are  lower  using  U[r,  Q ♦ r]  . Most  important,  the  relative 
P^formnce  of  the  policies  is  different.  Using  the  original  initialisation, 
both  the  ALLOCATION  and  MYOPIC  policies  were  superior  to  CURRENT.  See 
Table  1 and  [l,  Figure  1].  However,  using  the  u[r,  Q ♦ r]  initialisation 
this  is  no  longer  the  case.  For  example,  the  order  + holding  cost  of 
onwnrr  and  ALLOCATION  are  virtually  identical  (:  $151,350),  but  ALLOCATION 
has  more  backorder- days  (1,741,108)  than  CURRENT  (1,737,708).  The 
MTOPIC  policy  has  higher  order  ♦ holding  costs  ($164,591  vs  $151,364)  and 
higher  backorder- days  (1,750,134  vs  1,737,708). 

Curiously  enough,  despite  the  impact  of  initialisation  on  the  relative 
performance  of  the  policies,  the  revised  initialisation  had  viturally 
no  effect  on  the  nonstationary  behavior  of  the  policies  over  the  test 
period.  Figure  1,  which  plots  backorder- days  for  each  policy  by  quarter 
displays  virtually  the  same  nonstationary  behavior  as  Figure  4 in  [l] . 
Conclusion  Based  on  Experiment  1 

The  initialisation  procedure  evidently  can  haw  a significant 
effect  on  the  relatiw  performance  of  the  altematiw  policies.  Howewr, 
the  initialisation  procedure  evidently  has  no  significant  effect  on  the 
nonstationary  behavior  of  the  policies  over  time.  These  conclusions 
end  their  i«5»ct  on  necessary  future  inwetigatione  are  discussed  in 
Section  VI. 


A second  hypothesised  cause  of  the  nonstatiooarity  observe!  in  [l] 
lies  in  the  nature  of  the  demand  pattern  of  the  50  items  originally 


sampled.  The  hypothesis  was:  if  the  demand  pattern  for  sob*  ccr  all  of 


the  items  in  the  original  sample  was  nonstationary,  this  nonstatiooarity 
could  cause  the  nonstationary  behavior  observed  in  the  policies.  Further- 
more, provided  that  this  nonstatianarity  was  nonrepresentative  (i.e.,  that 
the  aa*0.e  was  somehow  a “bad"  one),  then  the  nonrepresentative  items 
caild  be  removed  from  the  sample  (and  analysis)  without  invalidating  the 
objectivity  of  the  tests  or  the  appropriateness  of  the  conclusion* 
based  an  those  tests. 

Two  different  approaches  were  taken  in  order  to  examine  this 

hypothesis.  These  approaches  are  described  in  the  following  subsections. 
Approach  1 

In  this  approach  the  time  pattern  of  deeand  for  the  50  items  in 
the  original  sasple  were  examined  for  significant  nonstationarities . 

Tahle  A1  in  the  Appendix  gives  the  Rational  Stock  Rumbers  for  these 
Items.  Figure  2 is  a graph  of  the  aggregate  demand  by  quarter  for  these 
items.  Although  Figure  2 does  display  some  nonstationarity  (e.g.,  over- 
all demand  level  is  increasing;  and  the  demand  peak  in  quarter  12),  there 
is  nothing  in  this  graph  to  account  for  the  magnitude  of  the  nonstationarity 
encountered  in  [l].  However,  a close  examination  of  the  quarter  by 
quarter  demand  for  some  of  the  items  in  the  original  sample  reveals 
significant  nonstationaries.  For  example,  stock  number  15600010921+66 
has  total  demand  in  quarters  1 - 8 of  k units  (.5  units/quarter). 

However,  demand  in  quarters  9 - 12  and  lU  - 16  averages  3 units,  and 
demand  in  quarter  13  is  32  units!  In  onier  to  determine  if  nonetation- 
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aritlea  of  this  type  accounted  for  the  nonstatlonarlties  in  [l] , stock 
mmher  1560001092466  and  11  other  Items  displaying  similar  nonstationary 
behavior  vere  removed  from  the  sample,2  and  the  tests  repeated  for  all 
three  policies  using  \ - $113,25  and  the  U[r,  q + r]  initialization. 

The  results  for  the  remaining  38  items  are  given  in  Figures  2 and  3 and 
Table  2.  Figure  2 is  a graph  of  aggregate  demand  by  quarter  for  the 
38  items.  Rote  that  aggregate  demand  is  still  increasing  over  time. 

However t d<an*nd  peak  in  period  12  has  disappeared.  Figure  3 is 
a graph  of  backorder-day  performance  of  the  three  policies  on  a quarterly 
basis.  Rote  that  the  dramatic  increase  in  backorder- days  performance 
in  [1,  Figure  4]  has  also  disappeared.  Table  2 provides  average 
annual  performance  measures  for  the  3 policies  on  the  38  item  sub sample. 

Examination  of  Table  2 indicates  that  the  CORRPtT  is  slightly  superior 
to  the  two  alternative  policies.  For  example,  although  order  + holding 
costs  for  CURRENT  and  ALLOCATION  are  about  equal  (=  $46 ,200/year) , 

OTRRIBT  yields  fewer  backorder- days/year  (47,662  versus  53,464). 

The  obvious  question,  of  course,  is:  how  representative  was  the 
behavior  of  the  items  excluded  in  this  approach.  Approach  2 deals 
with  this  question. 

Approach  2 

In  Approach  2,  a completely  new  sample  of  50  items  were  selected 
from  the  original  set  of  46l  usable  item  stock  numbers  supplied  by  AFLC. 

The  procedure  used  to  select  these  items  was  similar  to  that  used  to 
select  the  original  50  items.  See  [l,  p.  7].  However,  the  stock 
nusbers  were  sorted  on  the  basis  of  average  quarterly  depot  denmnd  for 
the  entire  16  quarter  demand  history  (instead  of  the  first  8 quarters). 

2 

The  Rational  Stock  Numbers  of  the  12  deleted  items  are  given  in  Table  A1 
of  the  Appendix. 
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Otherwise  the  procedure*  were  identical.^  A list  of  the  National  Stock 
Bnbers  for  the  item*  in  this  second  sanple  ie  provided  in  Table  A 2 of 
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the  Appendix. 

The  seocnd  saaple  of  50  was  tested  in  the  saaw  as  the  original 

for  all  three  policies  using  X - $113.25  and  the  u[R,  Q ♦ r]  initialisation. 
The  results  appear  in  figure  U and  Table  3.  Figure  U is  a graph  of  the 
backorder- day  performance  of  the  three  policies  on  a quarterly  basis. 

Note  that,  as  in  Approach  1 above,  the  dramatic  increase  in  backorder- day 
performance  in  [1,  Figure  U]  is  not  to  be  found.  However,  nonstatlonarity 
is  still  present. 

Table  3 presents  average  annual  performance  measures  for  the  three 
policies  on  the  second  sample  of  50  items.  For  comparison  pmposes, 
the  corresponding  measures  from  the  original  settle  of  50  items  (Table  1) 
are  Resented  in  parentheses.  Table  3 indicates  that  CURRENT  policy  is 
again  slightly  superior  to  the  two  alternative  policies. 

Conclusion  Based  on  Experiment  2 

The  nonstatiooary  behavior  of  some  (12)  items  in  the  original  sample 
evidently  responsible  for  most  of  the  nonstationarity  observed  in 
[1] . A eeoond  sample  of  50  items  - chosen  in  a very  similar  nmnner  - 
displayed  sene  nonstationarity,  but,  compared  with  the  original,  this 
nonstatl onarity  was  insignificant.  We  can  draw  no  valid  conclusions 
with  respect  to  the  "representativeness"  of  the  12  items  removed  from 
the  original  sample  of  50  in  Approach  1 above,  except,  of  course,  to 
note  that  such  iteme  account  for  12*  of  the  100  items  sampled.  However, 


In  oases  where  a stock  number  had  already  been  chosen  in  the  original 
sasple,  the  adjacent  stock  number  on  the  ranked  list  was  chosen. 
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W CODclufle  that  th*  r«l*tiv«  performance  of  the  three  policies  does 
depend  not  only  on  the  method  of  initialisation  employed,  but  also  on 
the  euvle  of  item*  chosen  for  test.  This  conclusion  is  discussed 
further  in  Section  VI. 


IY.  Bcperiment  3:  Lead  Tint  Reduction 


lanstationarlty  in  the  demand  pattern  for  any  Item  or  act  of  items 
ia  a fhct  of  life  in  nanaglng  any  real  world  inventory  system.  However, 
nonstatiouarity  d«and  poaea  difficulties  in  aiaulatlona  of  inventory 
systems  when  the  aupply  lead  tinea  are  long  and  aiailated  teat  perloda 
are  abort.  Such  ia  the  caae  in  the  ayaten  -under  atudy.  Depot  aupply 
tinea  for  the  itena  under  atudy  range  fron  approximately  1*  to  18  months. 
The  denand  hiatory  provided  for  this  atudy  waa  only  4 yea ra,  or  16 
quartera  long.  On®- half  of  thia  hiatory  (2  yeara)  waa  uaed  to  initialise 
the  ayaten,  the  renaining  2 yeara  (24  nootha)  were  uaed  for  teat. 
Oonaaquantly,  during  the  teat  period,  the  depot  tea  at  noat  6 (24/4)  or 
at  worat  (24/l8)  opportunitiea  to  reaupply  itaelf  during  the  teat  period. 
Thia  nea na  that  if  the  demand  hiatory  during  the  teat  period  ia  unlike 
* the  denand  hiatory  during  the  initialization  period  — an  la  likely  — 

the  ayaten  will  have  little  or  no  opportunity  to  adjust  itaelf  to  the 
new  circumstances  before  the  end  of  the  teat  period.  Consequently,  any 
attempt  to  measure  the  overall  perfoznanee  of  the  system  will  be  cco- 
f cwnded  by  the  nonstationarlty  of  deannd. 

Ctae  method  for  overcoming  thia  difficulty  is  to  artificially  shorten 
lead  tines.  Althoigh  thia  shortening  la  unrealistic  in  practical  tema, 
it  does  allow  the  experimenter  to  Isolate  the  overall  long  term  beimvlor 
of  the  ayaten  aiailated  fron  the  nonstatlonary  behavior  of  the  denund 

pattern.  The  degree  of  isolation  depends  an  the  amount  the  lead  tines 
are  shortened. 

In  thia  experiment  lead  tines  were  shortened  by  50jl.  This  amount 
la,  of  course,  arbitrary.  However,  the  intent  of  thia  experiment  la 
txploratory.  The  itena  tested  are  the  50  items  in  the  original  saaple. 
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Th«  result*  of  the  ej^eriment  are  given  in  Figure  5 and  Table  4. 

Figure  5in  graph  of  backorder-days  for  all  3 policies  on  a 
quarterly  basis.  For  caparison  puiposes  the  backorder-day  perfornmnee 
of  these  sane  policies  for  the  same  items  but  full  lead  times,  Figure  4 
of  [1],  are  also  graphed  in  Figure  5.  It  is  clear  that  shortening  the 
lead  times  has  had  the  intended  effect.  Backorder- days  for  all  three 

policies  display  somewhat  os dilatory,  but  stationary  behavior  between 
quarters  10  and  16. 

Table  U provides  average  annual  performance  measures.  Examination 
of  Table  4 indicates  that  the  behavior  of  all  of  the  three  polocies  is 
similar,  with  CURRENT  policy  slightly  superior  to  both  MYOPIC  and 
ALLOCAJIOT. 

Conclusion  Based  on  Experiment  3 

*«P«riment  3 clearly  indicate*,  that  shortening  lead  times  does 
isolate  the  behavior  of  the  system  simulated  from  the  nonstationarity 
in  the  demand  patterns  of  the  items  sanpled.  This  conclusion  will  be 
further  discussed  in  Section  VI. 
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as  described  in  Section  IV,  nanstatiooary  dsn snd  poses  difficulties 
in  slaUntlans  of  inventory  systems  when  the  supply  lend  tines  are  long 
and  siaalated  test  periods  are  short.  Bcperlnent  3 dealt  with  this 
difficulty  by  artificially  shortening  the  lead  tines  relative  to  the 
test  period.  In  this  experiment,  the  reverse  was  done:  lend  tines  are 
held  at  their  original,  real  values  and  the  test  period  is  artificially 
lengthened.  The  test  period  was  artificially  extended  from  2 years 

3 M to  10  years  by  using  the  k year  demand  history  two  more 
tines.  The  10  year  test  period  consisted  of  years  3,  kt  l,  2,  3,  U,  1,  2 
3,  in  the  sequence  shewn.  Qiven  the  exploratory  nature  of  this  study 
and  the  long  cosgwter  run  tines  necessitated  by  this  experiment,  only 
OTRHrr  Policy  was  tested  using  \ ■ $113.25.  The  items  tested  were 
the  50  items  in  the  original  saaqjle.  The  results  of  the  test  are 
provided  in  Figure  6 and  Table  5.  Mgure  6 is  a grsph  of  backorder- days 
for  OIHRBU  policy  over  the  40  quarter  extended  test  period.  Bote  that 
backorder-day  performance  far  the  first  8 quarters  of  the  test  period 
(quarters  9 thru  16)  is  identical  to  that  reported  in  [l,  Figure  1*] . 
However,  thereafter  backorder-days  become  somewhat  oscillatory,  but 
stationary  nonetheless.  Table  5 provides  the  average  anmi.i  perforates 
■easures.  For  cosqjarison  purposes,  the  corresponding  measures  from  the 


iment  U 


Although  the  construction  of  the  longer  test  period 
and  perhaps  not  representative  of  real  demand  behavior  cr 
test  Period,  the  conclusion  based  on  this  experiment  is  1 
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VI.  Discussion  of  Results : Suggestions  for  Further  Study 


Th«  conclusions  of  the  four  experiment*  conducted  in  thla  rtudy  my 
be  summarized  as  follower 

1.  The  long  term  performance  of  the  pdldee  examined  ie  quite 
poaelbly  different  from  the  perfarnmnee  measured  in  the 
original  two  year  teat  period. 

2.  Ihe  relative  performance  of  the  policies  tested  over  the  two 
year  test  period  is  heavily  dependent  on: 

(a)  the  sample  of  iteaa  tested;  and 

(b)  the  method  chosen  for  initialization. 

3.  Ihe  long  term  performance  of  the  policies  in  question  any  be 
(approximately)  simulated  by: 

(a)  artificially  shortening  lead  times;  and/or 

(b)  artificially  extending  the  test  period. 

The  implications  of  these  findings  for  future  work  are  clear: 

1.  If  the  relative  long  run  performance  of  the  cpPHEST,  MYOPIC,  and 
AIXOCATIGN  policies  are  to  be  appropriately  tested,  it  is  essential 
that  data  for  a long  period  of  time  (e.g.,  8 - 10  years)  be  collected 
or  constructed. 

2.  It  is  also  essential  that  the  policies  be  tested  on  a large  sample 
of  items  with  varying  demand  behavior.  The  tests  conducted  here 
are  not  sufficient  to  indicate  the  appropriate  sample  size,  but 

it  is  clear  that  samples  of  50  are  not  large  enough. 

3.  Further  simulation  work  mist  address  itself  to  the  sensitivity  of 
system  behavior  and  policy  performance  to  initialization  procedures. 
Of  course,  it  is  well-known  that  sensitivity  to  initialization 
procedures  decreases  as  the  length  of  the  test  period  increases, 
lonetheless,  attention  must  be  paid  to  tH.  ia«ue. 
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Table  ai 


national  Stock  Wunbert  of  Iteai  In  Original  Sample 


Depot 


national  Stock  Number 


Ogden  Depot: 


Oklahoma  Depot: 


* ■ removed  for  38- Item  eubaet 


IU30OO8U29324 

1560000043727 

156000061*1083 

1560000750929  * 

156OOOIO92U66  * 

156000192221*6 

1560001921*623 

156000l*l*l6323 

1560001*777728 

I56OOO690983I* 

1560007232675 

15600078861*01  * 

1560007886507 

156000791*6301*  * 

1560008592935 

1560008592959  # 

1560008601010 

1560008715949 

1560009109121 

1560009169904 

1560009192751 

1560009313633 

1560009317395 

1560009533664 

1560009979210 

16200094231*51 

16500002251*51  * 

1650000885767 

1650004197922 

1680001337096 

1680007831649  * 

2915007385540 

3040009565415 

5306009371975  * 

5310004790272 

5315008113772 

5365004197823 

5895006911351* 

5935004833294 

5940008782091 

5961000584170 

661500908741*9 

6680008945069 

165000050041*0 
2840000203350  * 
2840007986003  * 
2840007989185 
2840009453246  * 
2925001277816 
2995007988157  * 


Tkbla  A 2 


jtlonal  stock  ltuabara  of  Ptama  in  Second 

22&  national  Stock  1hu*>T 


Ogdan  Dapot : 


Oklahoma  Dapot: 


1U3000130S147 

IU30OOU76V196 

1^30007946150 

1430008114729 

1430000249121 

1430009972076 

1560000658943 

1560001054888 

1560001351619 

1560004375W+5 

1560004721269 

1560005660602 

1560006069652 

1560007881990 

1560007882073 

1560008194478 

1560008579816 

1560008596627 

1560008601045 

1560008719540 

1560008995993 

15600090lffe09 

1560009084883 

1560009192756 

1560009242982 

1560009277775 

1560009366609 

1560009414214 

1560009436766 

1560009672531 

1560009676708 

1630002262375 

1680009440036 

1730009109013 

1730009904676 

3040001467686 

3110006546352 

4810004320551 

4920008887657 

5340004216660 

5950008177911 

5962001093785 

6685000727119 

1650009658924 

2840006084092 

2840007986505 

2840009194264 

284000927^47 

2915009474556 

5340000229047 


